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Catalytic Dehydrogenation of Isopropyl Benzene

is 1llustrated by Fig. 2. The points of these two dependences are lying on the

same curve, Hence the authors concluded that their experiments took place within

the kinetio range. From 32 and 23 the changes of the liberated energy AF, the

heat content /\H and the sntropy (s were calculated in the adsorption dis- o
placement from the active centers of idehydrogenation. The degree of the dehydro- “°
genation of isopropyl bensene increases with rising temperature. At 580° and

607°, the yield in a-methyl styrene attains 70.5% and 83f, respectively (Table 1),

G. M. Marukysn is mentioned. There are 2 figures, 2 tablee, and 8 references, ‘
4 of which are Soviet.
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5/020/60/132/03/24/066

BO11/B008
AUTHORS: Balandin, A. A., Aocademioian, Teteni, P.
TITLE: On the Influence of the Nature of Metals on Their

Catalytio Aotivity

PERIODICAL; Doklady Akademii nauk 8SSR, 1960, Vol. 132, No. 3,
pp. 577-580

TEXT: 1In the paper under review the authors experimentally studied the
kinetios of the dehydrogenation of the isopropyl aleoohol on metallic

silver, platinum, and palladium. The methods of the kinetic measurements
have been desoribed previously (Refs. 10,11). The rate constante k \/C
were caloulated in accordance with equation

A
k = (sp + 83)A41n -;—1-— - (3 + 33 - t)n (1). This equation was
-m

obtained from the general kinetic equation which was derived by A. A.
Balandin (Ref. 19), with A, being the volume rate of the alcohol
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On the Influence of the Nature of Metals 8/020/60/132/03/24 /066
on Their Catalytic Activity BO11/B008

passage, m the hydrogen volume separated within { min. and s, and 2

the relative adsorption coefficients of the acetone and hydrogen. The
determination of 2 and 3 was necessary for the caloulation of k. This

vas done by means of the reaotion-kinetio method (Ref. 20). For the

methods of the determination and oalculation see Refs. 15 and 16. The

results are given in Tables 2 and 3. The authors carried out separate )
experimental series at different temperatures and at a constant volume /
rate in order to determine the aotivation energy g of the dehydrogenation C
of the isopropyl alcohol. The values Ay, m and (20 + 53) were inserted

in formula (1) for the ocaloulation of the values of k. %3 inoreases in

the oase of the platinum catalyst with the rise of temperature (Table 3},

z; had therefore to be determined for the deeired temperature with the

ald of interpolation from the dependence diagram log t3 of 1/T+ The true
activation energy was only determined on silver and platinum, since the
relative adsorption coefficients of the reaction products were only

available for these catalysts. For palladium, the approximate aotivation
energy was only determined from the tangent of the angle of slope of the
straight line in the diagram log m, 1/T. The values determined for ¢ are
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8hown in Tables 4-6 and Fig, 2, The points come to lie on the straight
line by Arrhenius witp sufficfen
activation energies

In the 1ntroduotion, the authorg 8Xplain the
Balandin (ger, 1) and

Rubinghtg ginskiy, p, F. Vol'kenehtoyn and N. D, Zelinskiy,

There are 2 figures, 6 8y 11 of which are Soviet.
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AUTHORS: Tolstopyatova, Ae Aoy B‘Iaadinl A. a., Aoademician,
Konenko, 1. R

TITLE: Catalytio fransformations of Aloohols and Cyolio Hydxro-
oarbonelon Titsnium Dioxide

PERIODICAL:  Doklady Akadenii pauk SSSR, 1960, Vol. 133, Ho.1y
ppe 130 - 133

TEX?: Although titanium dioxide is easily available, it belonge to the
1ittle investigated ut_alistl.'] The suthors wanted to study its cata-
iytic properties with various modes of preparation, in reactions with
ethyl-, isopropyl, and n-propyl aloohol &s well as with cyolohexane,
oyclohexens, and 1,4=-0yclohexadiene, Moreover, they wanted %o investi~
gate the kinetios of these reactions and the energies of the bonds of
C-, H-, and O-atoms with the Ti0, surfacse. The method of the differen~
tisl thermocouple is used for thé study of the catalytic resctions.
Pig. 1 shows the position of the oatalyst in relation 40 the thermo-
couple. The eleotromotive force (emf) was uninterruptedly recorded on
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vater, No. 2 - the sane with ammonia. No. 3 by oxidation of freshly pre-
pared Ti(OK); (precipitated from TiCly with ammonia) with air, and No. 4
by hydrolyeis of orthoethyl titanate.’It vas establighed by X-ray struc-
tural analysis that anatase resulted in No, 1. Table 2 ghows the reac-
tions etudied in sertain temperature ranges, the activation energies £

a8 well ap K, of the Arrheniug equation; fnrthornoro, the degree of do-
carbonisation of each sample surface. It Bay bs seen from these data and
Table 4 that the mode of preparation oxerts a great influence on the
above-mentioned values and the binding ener Y+ Tadle 3 shows the depen-
dence of the adsorption coeffioient s on Ang (heat content), the entro-
PY'AS%, and the change in free energy AP°., The binding energy values

were caloulated for the firgt time (Table 4). There are t tigure, hy/’

4 tables, and 11 references: 10 Soviet.
ASSOCIATION: Institut organicheskoy khinii im. X, D, Zelinskogo

Akademii nauk gg3R (Institute of op anic Chemistry imeni
N. D, Zelinekiy of the Acadenmy of Boiences, USSR;
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§/020/60/133/03/07/013

B0O16/B068
AUTHORS: Balandin, A. Ass Academician, Bogdanova, Q. Koy
Shcheglova, A. P. )
TITLE: Catalytio Dohydrogonatiog~of onlono;gnof\

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 3
pp. 578 - 580

TEXT: It wae shown by the authors in earlier publications (Ref. 1)

that several aliphatic alcohols can be dehydrogenated over a mixed
oxide oatalyst without any noticeable formation of by-products dve to
decomfosition and dehydration. They showed in this publication that the !
same oatalyst may be also used to dehydrogenate oyclohexanol. This neth-
od o# preparing oyoclohexanone is being used in the production of syn-
thotio fibers in which oyclohexanone is applied as a good solvent. Ac-
ocording to Ye. V. Tur; S. A. Anisimov, and M. 8. Platonov (Ref. 2), the
oyolohexanone yiold is up to 25,3% over finely disperse rhenium at
350°C. Benzene, odyclohexane, and other compounds form as by-products.
The oyclchexanone yield over a niokel-aluminum catalyst aocording to
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Catalytic Dehydrogenation of Cyolohexanol  8/020/60/133/03/07/013
B016/B068
Zelinskiy and Komarevekiy is about 31% at 38000, with larger amounte
(al mut 48%) of bensene, and, in addition, phenol, oyolohexene, and
poigmer products being formed. Moreover, the authors give data odtained
by German and Japanese researchers. They studied the kinetios of the
montioned reaction, and determined the relative absorption ocoefficiente,
the reaction rate conetants together with the activation energies
(Table 3), the changes in free energy, heat content, and the entropies
found for the adsorptive displacement of the alcohol molecules from the
aoctive dehydrogenation centers by oyclohexanone (Table 2). Finally, the
authors established the oonditions of dehydrogenation which secure high
yields of cyslohexanone. The continuous method was applied for these
experimenta. They were carried out in an apparatus descridbed previously
(Ref. 8) and over a similar oxide catalyst sample. The conversion degree
of aloohol in oyolohexanone varies bYetween 16 and 75.8% of theoxry
(Table 1). The results of further experiments carried out with binary
cyclohexanol - cyolohexanone mixtures (containing 24.6 mole % of the
latter) are shown in Table 2. From these results, it follows that the
relative adporption coeffiocient of cyclohexanol is 3,03 at 281°C, and
drops to 0.91, if the temperature is raised to 336°, A logarithmio
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5/620/66/133/004/036/040XX

B016/B054
AUTHORS: Bogdanova, O. K., Balandin, A. A, Academician, and
Belomestnykh, I. F. ——
TITLE: The Effect of the Conjugation Energy on the Rate of

Catalytic Dehydrogenation of Alkyl-aromatioc and Alkyl-
hexahydro-aromatic Hydrocarbonsa

PERIODICAL:  Doklady Akademii nauk SSSR, 1960, Vol, 133, Fo. 4,
pp. 841-842

\

TEXT: The authors report on their investigations of the dehydrogenation
of ethyl cyclohexane and isopropyl cyclohexane on mixed oxide catalyst.
They proceeded from the results of a previous paper (Ref. 1) which showed
that ethyl benzene and isopropyl benzene are well dehydrogenated on this
catalyst. The rate constant of the dehydrogenation of isopropyl benzene
with a ramified alkyl radical is twice that of ethyl benzene (Table 1).
Apparatus and methods used for the experiment are described in the paper
mentioned (Ref. 1). The amount of catalyst used was 10 ml, the temperature




"APPROVEDFOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00010:

1 Iy

‘Zg{""};i" Eﬂ; iﬁa“!‘ B I S s e oo — — ?g

The Effect of the Conjugation Energy on the 8/020/60/133/004/036/040XX
Rate of Catalytic Dehydrogenation of Alkyl- BO16/B054

aromatic and Alkyl-hexahydro-aromatic

Hydrocarbons

was 550 - 600°C, the volume velocity of the hydrocarbon was 1000 m1/1 * h
(equal to a rate of travel of 0.5 ml per 3 min). Afer every experiment,
the catalyst was blown through with vapor - air mixture and with air.
Cyclohexane was also used for the experimentsj it can, however, not be
dehydrogenated under the above conditions. The dehydrogenation of ethyl
cyclohexane at 550° was poor ( 1% of vinyl cyclohexane was formed); the
same agplies to isopropyl cyclohexane (2,6 of isopropylidene cyclohexane).
At 600°C, these yields were 3.8, and 6.7% respectively. At 600°C, methane, ¥_
ethane, and unsaturated hydrocarbons were formed by cracking. The authors
conclude from their results that the rate of catalytic dehydrogenation
depends on the atructure of the hydrocarbons used, on that of their alkyl
radicals, and mainly on the poesibility of formation of a conjugate bond
with the aromatic ring. The dehydrogenation of the alkyl group of the
hexahydro-aromatic ring is rendered difficult. There are 1 table and 7
references: 5 Soviet, 1 British, and 1 German.
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f/l‘io
Balandin, A. Aoy Acadomician

AUTHOR?
Structural Correapondénce in Catalysis

TITLE!
1960, Vole 133, No. S

PERIODICAL:

poklady Axademii nauk SSSR,
pp. 1073 - 1076

5) the suthor nad slready defined the
4 reacting

TEXT: As far back as 1929 (Ref.
ondence between catalyst an
egarding the signi- ¢Af?

principh of ptructural ¢©

molecules. The evidende gathered jn the course of time T

ficance of 1 tactora‘for catalysis, 11y the experimen-
tal resulte 8 been collected by the author in
Refs. 7 * 11. passed since the 1ast-mcntioned

rs have already
work, the author now & avle 14 compiled oB the basis
of the new (Ref. 12+ 1958) detalled collection of jnteratomic distances,

includes only metals, vig.s s (A1,

A2, AD and AW). This show eat;bliehed 48 alseo valid
for the new values of interatomic

as catalysts
of cyclohexane dehydrogenat&on actually bel tals with jattice
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types A1 ang A3. Thege metals including rhenjug have the shortest interatomic

distances d, The ¢yclohexane dehydrogenation by Re, predicted by the

multiplet theory, has been proved by the author Jointly. with Ye. N,

Karpeyskaya and A. A, Tolstopyatova (Ret. 13). The author further succeeded

in eatablishing & case of go-called irreversible-catalyeia of cyclohexene

on Re, which takes Place more 8lowly than the dehydrogenation of ¢yclo- :

hexane to benzene, Thig confutes the assumption contradicting the sextet L///

scheme, uttered by some authors (Ref. 14), according to which the dehydro- (j

genation of cyclohexane pProceeds by way of irreversible catalysis. Accorg-

ing to Table 1, also technetium belongs to the category of dehydrogenation

catalysts. Thig would have to be checked experimentally. Cu has proved to

be a catalyst of benzene hydrogenation(lccording to B, v, Yerofeyev and .
+ V. Nikiforova, Ref. 15). Its weak activity is explained by other, not )

structural factors. The low-tempornture modification of manganese has a S

complex lattice (A12) and is not given in Tavle T. According to theory,

Cyclohexane is not dehydrogenated on Mn (Ref. 16). The same holds for Fe.

The author believes that the data by I, E. Anderson and ¢, Kemball (Ret. 17)

do not contradict Table 1, The mechanism of dehydrogenation discussed here

has been checked from 8till another angle: the dehydrogenation of 7- and
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S-membered rings (1), giving rg
Ref. 21), 1mhe Gextet mode) ig excellent)

Pd (Ret. 27) bicyclo—(o.j.s decane i dehydrogenatod to azulene (111) only

in a smalj} amount. Table 1 of the article under consideration is intended

to replace the table given ip the author's sarlier paper (Ret. 2, 1929)

is also applicable ip the case of
a8, e.g., in the hydrogenation of olefing o
Agronomov ang V. N. Luzikoy (Ret, 16)

1 and by the author ang I.- I. Brusoy l/
(Rer, 20) are mentioned, There are 1 tabls ang 26 references: 15 Soviet, @
3 Us, 1 Britiah, 1 Swiss, ang 1 German,
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AUTHORS: Shoheglova, A. P., Bogdanova, 0. K.y Balandin, A. A.v
Academioian .
TITLE: The Problem of Dehydrogenating Butane?— Butylene Mixtures

-on-an Aluminun Chromium Catalyst7

e ———————

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 6,
: - pp. 1350-1353 ' ’

|

TEXT: The present investigation was carriedsout irn 1950. The catalyst °
was supplied by M. N. Marushkin (Ref. 6). The authors wanted to collect
data concerning the kinetics and mechanism of the rogenation
mentioned in the title. The dehydrogenation rates of butane and its
binary mixtures with butylene (Table 2), butadiene, and hydrogen

(Tadle 3) were measured under optimum conditions. Since butylene and
butadiene are decomposcd on this catalyat, the authors measured the
reaction rates in binary mixtures of these hydrocarbons with ethane in
order to determine the degree of decomposition. In fact, ethane occupies,
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Butylene Nixtures on an Aluminum Chromium B0O16/B060
Catalyst

but is neither
composed. Figs, 1 and 2 show the deconposition of
temperature.

1y put forward by
resings result from the

due to the decomposition of

e 3). The authors state inp

tako place: 1) dehydrogenation of
Ylenc that {g
rogenation of butane and
omposition of butane; 4) decomposition of

i 5) decomposition of butadiene '
into light hydrocarbonu. coal, and condensation pro l/

butylene and, even more, butadisne (Tabl
conclusion that the following reactions

ducts, Butadiene
ospheric Pressure. The catalyst is goon

quent Tegeneration, 4 more seleotive
Ne can be attained (Refa, 1,6) at

lower temperatureg, Less 1ight hydrocarbons ang coal are thug formed.
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. 6
3. //90(7231 only) B004/B064

AUTHORS : Balandin: A: A, Academician, Roghdestvenskaya, I. D,,
an inkin, A. A.

TITLE: Effect of the Treatment of Chromium Oxide Catalysts With
Gases Under Various Conditions Upon Their Catalytic and
Magnetic Properties

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 1,
pp. 110-113

TEXT:

The authors wanted to find a relation between the magnetic sus-

I

ceptibility ;Y Qnd the catalytic properties in the CrZO} catalyst treated

by various methods. The chromium hydroxide prepared from chromfum nitrate,
degree of purity "pro analysi", was treated as follows:
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Effect of the Treatment of Chromium Oxide
Catalysts With GCases Under Various Condi-
tions Upon Their Catalytic and Magnetic
Propertieas *

PR TS ATt TRIIR 1 9

0
crzos(vxx) H,,500°C

“B:e‘s\g\\\\\\ 0 h
] era05(2)
Crzoj(VIII) T

H, 20 h ir,500°¢
_ 10 h
cr205(1x) crzoi(v)
Cr203

CIA-RDP86-00513R00
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5/020/60/134/001/036 /038 /XX
BOO04/B064

Cr(OH)5

atr,| 500%
10 h

Cr205 (111)

N2,500°C
10 h

Cr203(II)

n2.500°c

airy600°¢c
Mh h

crzos(xv) cr, 3(v1)

wag treated with atomic hydrogen in a special apparatus (Fig. 1).

H formed in vacuum at a voltage of 10,000 - 12,000 v and 1 - 2 mm Hg, and
was sucked through the Cr203 sample. Subsequently, catalysis was made in

the same apparatus under the exclusion of air. Table 1 shows the tempara-

ture dependence of j(
Card 2/5
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Effect of the Treatment of Chromium Oxide $/020/60/134/001/036/038/XX
Catalysts With Gases Under Various Condi- B004/B064

tions Upon Their Catalytic and Magnetic

Properties

No. of | X«10° No.of X +100
sample| 20°c | 50°¢ | 80°¢| 160°¢| A%,k np | sample 20%¢ | 50%c | 80%c | 160°0
1 24,0 | 25.3 1 24.41 23.3 VI 24.4125.2123.41] 23.0
11 23.0 25.0 | 23.6] 22.9 VII 92.0 - - - .
II1 j340.0 - - - Ia 96.0 - -- -
v | 28.0] - |25.8]24.0 [500 |3.7]| 11a [21.8| - }22,1]20.8
v 22.8 | 24.3 |23.3| 22.8

The samples Ia and IIa were prepared from impure Cr,0,. The farromngnotismb*/
of sample la in caused by impurities. The ferromagngtism of III is, hew-
ever, not due to impurities and occurs only when Cr,0, is treated with

273
air at 600°C. The authors assume that Croz‘forms in low yields. This new
phase could, however, not be confirmed by X-ray- and electron diffraction

pictures. Table 2 gives the results of the catalytic decomposition of
isopropanol and the dehydrogenation of cyclohexane by means of the samples.

Card 3/5
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Effect of the Treatment of Chromium Oxide 5/020/60/134/001/036/038/XX

Catalysts With Gases Under Various B004/B064
Conditions Upon Their Catalytic and Magnetic
Properties

Different activity, selectivity, and activation energy were found to exist. /
The dehydrogenation of C6H12 was reduced both in the ferromagnetic sample L/Y/

III and the antiferromagnetic sample IX, and the dehydration of 1—03H7OH

increaged. Herefrom, the authors infer the presence of hydroxyl groups
on the catalyst surface. Their origin is, for IX, explained by the chemo-
sorption of atomic H, for IIl by the interaotion of CrO2 with H2 forming

at the beginning of the reaction. The inactivetion of sample I bx treat-
ment with water vapor and subsequent regeneration with 52 at 500°C con-

firmed the inhibiting effect of the OH group upon the dehydrogenation
of 06H12' The authors came to the result that it is not possible to draw

conclusions from the magnetic and electrical properties upon the surface
structure that determines the catalytical properties only. There are

1t figure, 2 tables, and 13 references: 5 Soviet, 5 US, 3 British, and

2 German.
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Catalyste With Cases Under Various B004/B064
Conditions Upon Their Catalytic and Magnotio
Properties

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Akademit
nauk 8SSR

(Institute of Organic Chemistry imeni N. D. Zelinskiy of
the Academy of Sclences, USSR)

SUBMITTED: May 17, 1960
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5/020/60/134/002/039/041xX
B004/B0O67 :

AUTHORS: Vasserberg, V. E., din, A. A., Academician, and

B
Georgiyevskaya, Te Ve

TITLE: Conjugate Dehydration of Alcohols in an Adsorbed Layer on
Aluminum Oxide Catalysts

PERIODICAL: Doklady Akademii nauk SS3R, 1960, Vol. 134, No. 2,
ppe 371-373

TEXT: In studying the dehydration of alcohols in A1203 (Refs. 1=3) the
authors observed different reaction rates in catalysts which L.ad been
prepared in different ways. In the present paper, they examined such \‘
catalysts. No. 1: Al203% precipitated by means of NaOH at pH = 6433

No. 2! Alp03 obtained by hydrolysis of aluminum isopropylatey No. 3:
precipitated from aluminate solution by means of COo at 0°C. First, the X
different activities of the catalysts in the dehydration of ColnOH and
1a0-C3i70H were confirmed. Furthermore, the dehydration of isuopropancl in
the presence of ethanol was gtudied. Since the dehydrstion of isopropancl

Card 1/3



Conjugate Dehydration of Alcohols in an 8/020/60/134/002/039 /041xx
Adsorbed Layer on Aluminum Oxide Catalysts B004/B067

proceeds rapidly already at 120 - 150°C, whercas ethanol d.es not yet
react at this temperature, the dehydration of isopropyl alcohol was
studied on a catalyst whose surface was covered with ethanol which was
considered an inert subntance. Furthermcre, water and methanol were used
as inert substances. The effects of these inert substances were fcound o
be different. Water, methanol, or ethanol adsorbded in equal quantlities
reduced the dehydration of isopropanol to a different degree, this
reduction depending also on the method of catalyst preparation. Since
this could not be explained by a blocking of the catalyst surface, the
authors thoroughly studied the kinetics of “he Joint decomposition of
iaopropanol and ethanol. First, ethancl was adsorbed at 120 - 150°C, then
isopropanocl, and the pressure rise of the olefin formed was meagured. It
was found that the pressure Poethoor = 0.6 - 0.7 mm Hg calculated fcr a
100% decomposition of isopropanol was much higher (pooo‘p v 1.1 - fe6mm Hg)
and increased in the course of reaction. Honce, the authors con:lude that
when ethanol and isopropanol are jointly adsorbed on the catalyst, a
conjugate dehydration ocours. The dehydration of ethanol waa strongly

Card 2/3
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accelerated (compared with that of pure ethanol), while that of

isopropano}
adsorbed on
neighboring

was delayed, The authors therefore conclude that the complexes
the catalyst surface are not isolated but react with
nolecules, and are capnble of forming combined comploxou

(othanol-iaopropnnoI and muthunol-inopropnnol complexea) which decompoye
more alowly thun the 1sopropanol complexes. Thero are 5 figures and 3

reforences: 2

ASSOCIATION:

SUBMITTED:

Card 3/3

Soviet and 1 Cerman.

Inatitut organicheskoy khimif im. N, D, Zelinskogo Akaderm:j
nauk 8SSR ?Inatitute of Organic Chenistry imeni N. D.
delinskiy of the Acadeny of Sciences USSR)

May 17, 1960
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A., Academician, Tolatopyatova, A. A., and

AUTHORS: Balandin, A.
- §§aEIzEevnEIy. 0.

TITLE: The Catalytic ActivityWof Tungsten Pentoxide 2}]

PERIODICAL:  Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 3,
pp. 625 - 628

TEXT: The authors inveatigated the dehydration of othanol] isopropanol,
t-butanol oyelohexanol,1qpthanolﬂ and Tetralin?vith \'205 under iso-
thermal conditions. Blue w205 was obtained from tungstic acid at

350 -~ 400°c in an air current. First, WO, was formed and then reduced %o
5 (+]
s at 200 - 300 C. The reaction

1205 during the reaction with the aloohol

apparatus operated continuously, and the liquid substances were auto-
matically added. The gaseoun products were collected in an automatic
Patrikeyev gasometer, and analyzed with a BTN (VI1) apparatus or chroma-
tographically. In the liquid product of catalysis, the amount of

Card 1/4
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The Catalytic Activity of Tungeten 8/020/60/1 34/003/C30/033/xX
Pentoxide B004 /B064

unsaturated hydrocarbons was determined by the method of Kaufman-Gal'- ¢
pern. Since the endothermio effect of reaction affected the results of
measurement, the catalyst was diluted in a ratvio of 2 : 3 with quartz

of the same grain size, the alocohol with water or with the corresponding
unsaturated hydrocarbdon. Under %hese conditions, the process waa iso-
thermal. By determining the apparent activation energy (Table 1) it was
found that the primary alcohols were dehydrated with the same energles
(approximately 30 kcal/hole), that the activation enatgy of the second-~
ary alcohols was about 6 konl/mole lower than that of the primary ones,
and that the activation energy of the tertiary alcohol was approximately
6 kcal/mole lower than that of the secondary ones. The reaction constant
and the relative adsorption coefficients z, and z} of water and the un-

saturated hydrocarbon were computed (Table 2) by Balandin's method

(Ref. 3) with reference to the adsorption coefficient of alcohol. Check-
ing by introduction of the experimental data into Balandints equation
confirmed the validity of this equation (Table 3). Table 4 gives the
actual activation coefficients for isopropanol and n-butanol; which are
approximately 3 kcal/hole higher than the apparent ones. For the binding

Card 2/4
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The Catalytic Activity of Tungsten £/020/60/134/003/030/C33/xx

Pentoxide BOO4 /B064

:Xpapa P(. 19

Hll l\H(CH ) they affect the binding energy betwean the C, H, and 0
g oln 3 atoms and the catalyst. The authors mention a paper by

I. Ye. Adadurov and P. Ya. Krayniy. There are 5 tables
and 8 Soviet references,

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M.V. Lomonosova
(Moscow State University iment M.V. Lomonosoy)
SUBMITTED: May 17, 1960
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B008/B006
AUTHORS: Freydlin, L. kh., Balandin, A. A., Nazarova, No M.
e i S PR SR R G
TITLE: Catalytioc Alkylation of Isobutane'dby Ethylene at High
Temperatures and Under Fressure

PERIODICAL: Isvestiya Akademii nauk SSSR, Otdeleniye xhinioheskikh
nauk,- 1960' No. 5. PP 409-412

TEXT: The alkylation of isobutane in the presence of sluminum oxide at v///
high temperatures was investigated. The experiments were carried out in 2
the continuous-flow unit described in Ref. 5. The reaction conditions,

degree of ethylene transformation, and alkylate yields are given in

Table 1. The charaoteristics of the various alkylate fractions obtained

in experiments No. 2 and 4 are shown in Table 2. The fractionation curve

of the catalysate obtained in experiment No. 4 is represented in Fig. 1.
Experimental results show that ethylene and propylene react mainly with

the tertiary carbon atom of isobutane, and only to a lesser extent with

its primary carbon atoms- In these reaotions, 2,2-dimethyl butane and

Cerd 1/2
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TITLE:

AUTHORS:

PERIODICAL:

ABSTRACT:
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SOV /62-60-1-4/37

Freydlin, L. Kkh., Balandlin, A. A., Borunova, N. V.,
Agronomov, A. Ye. T

Concerning Connectlons Between the Microstructure of
Aluninum Oxtde and Actlivity of Nickel-Alumina Catalysts
of Various Nickel Content

Izvestiya Akademi! nauk SSSR. Otdelenlye khimichesklikh
nauk, 1960, Nr 1, pp 21-23 (USSR)

This paper presents the results of investigations of
the connectlion between the microstructure of aluminum
oxide and activity of nickel-alumina catalysis of
vartous Ni content. The catalysts were prepared by
impregnation of alumina with NL(NOB)P and reduction

with Ho at 3500. The alumina for the catalysts 1
and 2 [see Table) was prepared by ignitlon of com-

mercial aluminum oxide at 5000. Alumina for catalyst
3 was prepared by treatmenti of Al{NOx}s with ammonia.

Activity of the catalysts was determinéd by the degree
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Concerning Connectlons Between the
Microstructure of Aluminum Oxide and
Activity of Nickel-Alumina Catalysts
of Various Nickel Content

of cyclohexane dehydrogenatlion. The results are

shown 'n T:zble 1. The followlng conclusions were

made: Propertles of nickel-alumica catalysts of

various N1 content depend on the character of
microstructure of alumina. Catalysts prepared with
large-pore aluming, contalning 5-i10% Ni, are of high

and practically the same actlivity. Activity of the
catalys%. contalning 50% N1, is considerably lower.
Catalysts prepared with flne-pore alumina and contalning
5, 10, and 304 Ni are of a low activity and unstable.
There are 1 table; and 9 references, 1 U.S., and 8 Soviet.
The U.S. reference 1s: S. Brunauer, P. Emmet, A
Teller, J. Am. Chem. S0C., 62, 1723 (1940).

ASSOCIATION: N. D. Zelinskly Institute of Organic Cremistry Academy
of Sciences USSR and M. V. Lomonosov MOSCOW State Universlty

(Institut organicheskoy khimi: iment N. D. Zelinskogo

Akademil nauk SSSR, Moskovekiy gosudarstvennyy universitet
jmeni M, V, Lomonosova}

SUBMITTED: May 5, 1958 Card 2/4
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Key to Table 11 (a) number; (v) experiment; (c) sampfe
of aluminum oxide; (d) Ni content in ¢ by welght; (e)
duration of reduction with Hy in hr; (f) specific

surface 1n‘m2/g; (¢) range of pore size in A3 (h)

max lmum distribution of volumea of pores along the
radius in A; (1) total amount of benzene absorbed on
gaturation, 1n millimoles/g; (3) degree of' cyclohexane
dehydrogenation in ¢ of theoretical.
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AUTHORS! _Balandin, A. A, Brusov, I. I., Polkovnlkov, B. D.
TLTLE? Kinetico of 2-Vinylpyridine flydrogenation Over Raney's

Catalyst

PERIODICAL: Izventiya Akademli nauk 88SR.  Otdelenlye khiml-
cheskikh nauk, 1900, Nvr 1, pp 15-20 (USSR)

ABSTRACT: This paper preoents experimental data on kinetics of
2-vinylpyridine hydrogenatlion aver Raney nickel 1n

96% ethyl alcohol at temperabures from 5 to 40°, under

atmospheric pressurc. TZf Seuultn obtalned are shown

where ———2 (a) 1n the total volume

in the figures,
At IAV.L
of hydrogen absorbed and ~———£“Q—— (b) the volume

of H, absorbed, and reduced to atandard conditions.
Effect of styrenc concentratlon on the rate of 1ts
hydvogcnabion was alpo studled; the results are shown

in Flg. O
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1 1 Effect of 2-vin ipyridine concegt;g%éoz.on the
ra%é of hydrouenatlon:(lx 0.3987 gé)(z) {8 i3
(3) 1.19%9 g (a and b given in text).

Fig. 2. Effect of the e ?EE?Eahn <
products of reaction on the P : !
rate of 2. vinylpyridine . o \\
hydrogenation. (1) wiph?ut \ \
addition of the pvoducts,_ o

2} on repeated hydrogenatlon: I, W

33 with addition of 2 ml P T
of 2-ethylpyridine (a and b b

are cxplained in text).
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Kinetica ot C-Vinylpyrtdlne Iydropenation eI .
Over Raney's Calulyst S0V/02-00-1-3/3T

Mg, 3. Eftect of solvent
on hydrogenation of
2-vinylpyridine: (1) 1in
90% LQH OH; (2) in Cellgs

(a and b glven in text).

[ W | [ VISR VEUUEN VEUI VIR NS U | "A_.n . . N
'"””"’“”””m”’n’lﬁmlll'ﬂmlﬁm
Flg.
card 3/ 7 (Captiou for Fig. % on Card 4/f)




"APPROVED FOR RELEASE Wednesday, June 21 2000 CIA- RDP86 00513R00010

~ Kineties of Z-Vinylpyridine Hydrogenation 78057
Over Raney's Cabtalyst oOV/bL-bO 1~ 5/37
Fig. 4. Kinetics curves of 2-vinylpyridine hydro-
senation at varlous temperatures: (1) 5.4%; (2) 10%;
(3) 15% (#) 20% (%) 25% (6) %0% (7) 25°; (8) 40°
(a and b.given in text).

Fig. 5. Dependence of
the log of rate constant
on temperature.
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Kinetico of 2-Viuvipyridine Hydropgenation '/&(ﬂ;{ .
Over Raney's Catalyst SOV/62-60-1-3/31

nr

', 1 1

» ne No W

0
Fig. 6. Hydro enation of styrene. (1) 0.3875 g;
g? 3) 0.7750 g; (%) 0.4135 ¢; (5) 0. *&1%5 &3
a

0 &135 1n this case another cataiyst was used
and b given in text).
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Kinetics of 2-Vinylpyridine Hydrogenation 18057 '
Over Raney's Catalyst SOV /62-60-1-3/3T

The following concluslona were made®: Hydrogenation of
2-vinylpyridine proceeds rapldly in 96% ethyl alcohol;
in benzene the reaction 1ls about 1.6 times slower.

The rate of reaction increases about 3 times with in-

creasing temperature from 5 to 40°. At these tempera-
tures the reaction follows first order kinetics. The
true energy of ctivation is equal to 5.6 kcal/mole.
Hydrogenation of' styreunc under similar conditions 1s
also a first order reactlon. Substitution of one
hydrogen atom in ethylene by an Q@-pyridyl radical
has the same effect on the rate of hydrogenation over
Raney nickel as substltution by a phenyl radical.
There are 5 tables; O figures; and T references, 1
) U.S., 1 Polish, 5 Soviet. The U,S, reference is: E. C.
card 6/7 aregs, D. Cralg, J. Am. Chem. Soc., 70, 3138 (1948).
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Kinetics of 2- Vinylpyrtdine Hydrogenation 78057
Over Raney's Catalyst SOV /62-60-1-3/37

ASSOCIATION: N. D. Zelinskiy Institute of Organic Chemistry Academy
of Sclences USSR (Institut organicheskoy khimil iment
N. D. Zelinskogo Akademii nauk SSSR)

SUBMITTED: April 25, 1958
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AUTHORS ¢ Bogdanova, 0,K., Balandin, A.A., Paryshniliova, T.), /

TITLE: bDehydrogenation kinetics of ethyl benzene to styrenoe
and isopropyl bonzone to a-methylstyrcne

SOURCE: Vsesoyuznoye soveshchaniye po khimicheskoy
pererabotke neftyanykh uglevodorodov v poluprodukty
dlya sinteza volokon i plasticheskikh mass, Naku, 1957.
Baku, Izd-vo AN Azerb. SSR, 1960, 24l-247

TEXT: The object of the work is a study of the kinetics of
dchydrogenation of othyl and isopropyl benzenoj it is a
continuation of the authors' investigations on the cffect of
molecular structure on dehydrogenation kinetics, The

experimontal work was carriod out by passage through an
electrically heated glass tube contahing an oxide catalyst on a .
screen, at atmospheric pressure. Dilution ratios of 1:3 to 5 Y.

and 1:2 were used for ethyl and propyl benzene respectively;

the steam was superheated to 300°C. Liquid and gascous product
fractions were analysed and good agreement between hydrogen and
unsaturated hydrocarbons was found, The kinetics of isopropyl
benzene dehydrogenation were studied at three feed rates in the
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temperature range of S00 to 550°C, rate being measured by the
hydrogen produced. A table of reaction product analysis is
given, Under identical conditions the dehydrogenation rate of
binary mixturos of isopropyl benzone and its reaction product,
a-methylstyrone, were studied to obtain adsorption coofficients on
the catalyst from wgl "

—
10'\)___1 . (1)

l

where mg = number of moles reaction product for feed of pure
starting material; m = number of moles reaction product for feed
of mixture; p = % of starting material in mixture.

The relative adsorption coefficient of hydrogen was found to be
0.7 and was independent of temperature. The relative adsorption
coefficient of a-methylstyrone falls with temperature, a table and
graph are given, Plotting the log of the adsorption coefficient
against the reciprocal of the absolute temperature gives 'a straight
line, The reaction rate was calculated by using the general
equation for catalytic reactions derived by A.A.Balandin (Ref.2:
Card 2/ 4
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ZhOkKh, 1942, 12, 156)

12,303 (=1 R A g = 2 —in(r, 21 K (2)
L Ar-‘m

The calculated reaction rate has been plotted against the
rociprocal of the absolute temperature and the points lie on a
straight line. The activation energy has been calculated as

30.3 Kcals/mol, A series of experiments with catalyst particles
varying in size from 1.5 to 5 mm was carried out; particle size
had no effect on reaction rate. The dehydrogenation of ethyl
benzene was studied in the range of 520 to 560°C. The results
were similar to those obtained with isopropyl benzene but the
adsorption coefficients and reaction rates were considerably lower,
Figures for picduct analysis, adsorption coefficients and reaction
rates are give't. The higher rates for isopropyl benzene are
considered to e due to the introduction of a methyl group into
the nlpha position. ~ At higher temperatures there is a
considerable increase in conversionj 4n the 580 to 600°C range
at rates of 800 to 1000 ml/litre catalyst/hour, yield of styrcne

Card 3/4

2N

)
i e
"

1

|

o
: g»;s&xg% i

S SN TS A TR e BN
nesday, June 21, 2000 CIA-RDP86-00513R000103.

H ”Wed



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00010:

53 QIRAOIT HEERT I T

Sz SRR ELE W RN TR LD,

NS SPAZMAISE BICORLT ST BRI ¥ SERZUTR

1

IR BRI IR T AT Yy

RS TSI vg
e
Ayt

, , $/595/60/000/000/010/014
Dehydrogenation kinetics ... E075/E43S

and methylstyrene reached 70 to 83%, which is near to

equilibrium, This is of considerable practical interest.

Increase of feed rats towards 1400 to 2000 ml/litre catalyst/hour

loed to a slow decrease in yleld, At these higher temperatures the

roaction rate plot changes but the plot of Log K against the

reciprocal of the absolute temperature still falls on a straight

line of a different slopo, The activation enorgies become 16,8

and 19,5 Kcals for isopropyl and ethyl benzene respcctively.
fAbatrgctor's note: Steam adsorption was neglected in all

reaction rate calculations, The dehydrogenaticn of ethyl

cyclohexane was investigated, The low rate of rcaction shows

that in the absonce of conjugation, tho dehydrogenation of the

side chain is slowed down., There are 5 figures, 4 tables and

5 references: 2 Soviet-bloc and 3 non-Soviet-bloc, The

reference to an English language publication reads as follows:

Ref.41 Gilliland E.,K, Chem, Eng, News. 23, 129 (1945).
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E134/E485
AUTHORS: ~Balandin, A.A,, Bogdanova, 0.K., Shcheglova, AP,
TITLE: Catalytic dehydrogenation of isopentones to isoprens
SOURCE: Vsesoyuznoye soveshchaniye po khimicheskoy

pererabotke neftyanykh uglevodorodov Vv poluprodukty
dlya sinteza volokon i plasticheskikh mass. Baku, 1957.
Baku, Izd-vo AN Azerb. SSR, 1960, 233-239

TEXT! The paper is concerned with the catalytic dehydrogenation
of isopentenes and the conversion of isopentane-isopentenes
mixtures to isoprene as part of the general problem of

manufacture of isoprene rubber from the isopentane fraction in
petroleum. The authors studied dehydrogenation of isopentens and
isopentane-isopentenes mixtures in the presence of steam at
atmospheric pressure. Artificial wmixtures as well as mixtures
obtained by dehydrogenation of isopentane on an Al-Cr catalyst v
were used. The experiments were carried out by continuous flow
over a mixed oxide catalyst. Work on isopentene was concerned
with the effect of temperature, flow rate and atecam dilution ratio
on isoprene yield. Yield based on isopentene feed increased from
14.5 to 36% as temperature rose from 540 to 620°C but dropped from

Card l/' L{
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Results with mixturos obtained by
an Al-Cr catalyst weve almilar
Full analysis showing effect

converaion to isoprene,
dehydrogenation of isopentane over

to those with synthetic mixtures.
of flow rate and temporature is given, The degree of converaloa

decreasos with increasing flow rato. Tho kinetics of tlhie

recaction were investigated in the 530 to 580°C range vith a

stoam dilution ratio of 112 and hourly flow rates of 520G to

7000 g/litre catalyst/hour. Roaction rate is given by equation of

the following type .
dx A

i A A A

The adsorption coefficients =z werc deternined oxperirmentally by
moeasuring the rate of dehydrogenation of binary mixtures of the
starting material and tho reaction products and were calculated —

from
my, -\

(1)

(2)

2
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where Mg =
atarting material; wols of reaction product for
foed of mixture; P = percent of Feacting material in initial
mixture, The hydrogen adsorptio 2ff: naine ant
at 0,83, The isoprene adsor i ed from £,7 to
a,8 (22) betwoon 5 . 't ¢ were
the nlot of log K
lute temperature gave a straight
calculated ag 23300 calorics/
nolecule, The mixtures used in the tests were produced in tie
laboratory of Academician B.A.Kazanskiy and Corrosponding Mansope
N.X,.Shuykin, There are 3 figures, 4 tables and 6 references:
2 Soviet-bloc ang 4 hon-Soviet-bloc, ® references to
language Publications read as follows: Ref,35: us Fatent
48; C.A 42, 54 4, 1948; Rer.4: US Patent 2442319, 194,
Ref.5: Grosse A., Morell J.C., Kavity g,
Engng. Chem. 32, 309, 1940; Rer.6: Mavity g,
Zetterholnm E.E, Trans., Anm. Inst. Chem. Engn., 40, 1944, 4o,
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BALANDIN, A. A,

"Some Problems of Uss of Catalysis in Chemical Technology”

veport presented at the General Conference of the Division of Chemical
Sciences of the Academy of Sciences, USSR, 27-28 October 1960

t Isve t_iE Ahdonn nauk SSSR, otdeleniye khimicheskikh nauk,No. 2
1961, » ’
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N

AUTHORS : Tolstopyatova, A, 4., Konenko, I. R., and Balandin, A, A, /
-—_-‘\———-___-

TITLE: Kinetios of dehydrogenation and dehydration of isopropyl -

alcohol on titanium dioxide (anatase)

PERIODICAL: Izvestiya Akademii nauk SSSA. Otdeleniye khimicheskikh nauk,
no. 1, 1961, 38-44

TEXT: By way of introduction the authors offer a survey of reports
dealing with the oatalytio efficacy of Ti02, and then report on the
dehydrogenation and dehydration of isopropyl aloohol on anatase. Regarding
the production of the catalyst they refer to another report published

by thems For the verifioation of the kineties of monomolecular

hetero eneous-oatalytio reaotions they proceed from the equation

k = A,?22-23)lnAi/(A1-n)-(zz+zs-1)n (15. 4, is the volume of aloohol

converted per minute, which ig introduced at the rate Vi m is the volume of
propylene (or hydrogen) formed per minute; 2,, Z3 are the relative
adsorption coefficients of the reaotion produots” (hydrogen and acetone

Card 1/3
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Kinetios of dehydrogenation ang dehydration.,, B101/8220

in the case of dohydrogonation; Propylene and water in the case of
dehydration),; 22 and 23 wore caloulated from 7 w (mo/m-1)/(100/p-1) (2),
where m,, n are the amounts of the reaction productg resulting on the
pagsage of pure aloohol (mo) &nd on the Passage of a p polap mixture with
the reaction product. Singe 2 is the equilibriug conatant of the
displacenent of the isopropyl alcohol from the catalytioc centers by the
reaction products, it wag possible to caloulate alse AF of the free
energy, AS of entropy, and AN of the heat ocontent, The adsorption

coefficient 240 Of acetone vas found to be highly dependent on temperature
and much lesp 80 on the degree to which the catalyst wag covered with

carbon. The following ig indicated for not carbonized T105: AP 2.4 at
282°C; 1,7 at 294°C; 1.2 at 3109c. PFor carbonizeq Ti0y these vafuu

amounted to 2.7, 1.8 and 0.9. The adsorption coeffiofent 232 of the

hydrogen remaing constantly 0,9 in the range of 276-3060¢, Moreover, it
was found that ZRy0 = 1.9 at 2829C, 1,4 a4 294°C, and 0.9 at 3100,

vhereas Zpropylene remains g oonetant 0,2 in the temperature range of
300-330%, 4, y, Rubinshteyn and g, G, Kulikov are mentioned.
Cara 2/3
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There are 1 figure, 8 tables, and 24 references: 8 Soviet-bloo and 13
non-Soviet-dbloo, Co o ’

ASSOCIATION: Inatitut organicheskoy khimii im. N. D. Zelinskogo Akademii
nauk SSSR (Institute of Organio Chenistry imeni N. D.
Zelinskiy, Academy of Sciences USSR)

SUBMITTED: June 29, 1959
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AUTHORS: Balandin, A, a,, Konenko, I. R., and Tolstopyatova, 4. 4,
# \
TITLE: Effeot of the method of production on the oatalytio proper-

. ties of titanium dioxide in the reaotion with ethyl alcohol,
isopropyl aloohol, and oyclohexane

PERIODICAL: Igvestiya Akademii nauk 888R, Otdeleniye khimicheskikh nauk,
no- 1. 1961' 45-50

TEXT: The authors were ooncerned with the investigation of the catalytic \J
properties of titanium dioxide. Here, they studied the dependence of
those properties on the method of 'rio2 synthesis. Four specimens were used,

Catalyst 1 (anatase), whoge Production is desorided in Ref, 1, & previous
report of the authors; catalyst 2, obtained by hydrolysis of TiCl4 by means

of ammonia solution in a weakly acid medium at room temperature; catalyest
3, obtained by precipitation of TI(OH)5 from T1Cl, by means of ammonta

at room temperature and conversion to '1‘1(05)4 which ococurred automatically

Cerd 1/5
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Effeot of the method of production.... s/067/61/ooo/001/b05/016
B101/B220

vhile washing the preoipitate; catalyst 4, obtained by l\)dmbsmd‘cﬂv'l ortho=
titanate by means of distilled water at room temperature. The further
treatment of the hydroxides for the purpose of obtaining T102_Iaa per-

formed according to Ref. 1. Ethanol reacted with these catalyats accord-
ing to three reactions: a) dehydrogenation, b) dehydration, ¢) hydrogena-
tion of the resulting ethylene. Moreover, up to 2% ethyl acetate was
formed on all four catalysts. The reaction of isopropanol corresponded

to data mentioned in Ref, 1. Due to the growing accumulation of carbdon

on the catalyst, the rate of dehydration inoreases, whereas that of de-
hydrogenation deofeases. Cyclohexane is dehydrogenated on all four
catalysts. The differences between the catalysts regarding the activation
energy € and the faotor ko of the Arrhenius equation are listed in Table 8.

The linear function log k,=~ac +b (a, b = constants) is conserved for

all reactions. A. M. Rubinshteyn and S. G. Kulikov are mentioned, There

are 2 figures, 8 tables, and 6 references: 4 Soviet-bloo and 2 non-Soviet-
bloe.
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ASSOCIATION: Ina:itut organioheskoy khimii im. N. D, Zelinskogo Akademit
zzuu SSSR (Institute of Organic Chemi stry imeni N, D
‘ elinekiy, Academy of Soiences USSR) IR

SUBMITTED: July 9, 1959

.
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Legend to Table 8: Effect of the method of preparing the Ti0, catalyst on :
the amounts of activation energies. 1) Condition of catalyst gurface; —_
2) reaction; 3) catalyst; 4) partially carbonized; 5) completely carbonized; -
6) not carbonized; 7) dehydrogenation of ethanol; 83 dehydration of etha

9) dehydration of isopropanol; 10) hydrogenation of ethylene; 11)
genation of oyclohexane; 12) dehydrogenation. of isopropancl; 13
genation of propanol; 14) dehydration of n-propanol,

Card 5/5
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Yactera cavsing a change in tho mechanisms of carbon formuaiion
“during tho cocomposition of hydrocarbons, Isv, il SSSR, otd.
Kuim, nauk nc, 1:1164~166 Ja '41, (1IRA 1412)

1, Moskovskiy cosudarstvennyy universitet im. X.V, Lomonosov.,
(Hydroctrbors) (Carbon)
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B125

Balandin, A. A., Spiteyn, V. 1., Duzhenkov, V. I.,
Barsova, L. I.

Radiochemical method of preparing metallic catalyats

Tashkentskaya konferentsiya po mirnomy ispol'zovaniyu

atomnoy energit, Tashkent, 1959, Trudy. v. 1. Tashkent,
1961, 289-295

TEXT: Platinum and palladium catalysts are reduced by radiochemical Teac-
tions from aqueous solutions of suitable compounds. Cyclohexene is hydro-

Pyrex glass cells, kept by a thermostat at a constant temperature, were

genated for a catalytia check reaction. Chloroplatinic acid samples in Vk/

irradiated by means of a lineac (maximum dose rate 3+10'8 ov/cu3.800) and

a Co source of 400 g-equ. Ra. At integral doses of 2.10 ev/cm’, solid
BZPt016-6HZO and its aqueous solution (0.1-1.0 M) are not reduced to

metal owing to the stability of the PLClg” fon. 1In saturated solutions of
n.z[rt(on)x016_x]

Card 1/il

and Kz[Pt(OB)xCIG_x}, which were examined because of the
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lower atability of the hydrocomplexes, irradiation acted indireotly upon
the addends in the inner sphere. The least radiation-resistant Naz[Pt((mscg

decompoges completely at 4-‘!021 ov/cm’ to form metallic platinum. The
third group of compounds presented in the figure exhibits the least
radiochemical resistance which drops in the sequence Cl-Pt-Cl> OH-FPt-OHYOH-
Pt-Cl. The resulting palladium sharply retards the decomposition of the
compounds produced. The optical density of s 1(2Pd014 solution also

depends largely on the dose rate. Zelinskiy's method was used to compare
the catalytic activities of the metal samples, measured in low-temperature
hydrogenation of cyclohexene in 96% ethanol and in an ethanol solution in
0.1 N 82804, with the activity of metals obtained by reducing the
corresponding salts with formaldehyde. The platinum catalyst produced by
radiolysis is 4-5 times more active than platinum black produced by

Zelinskiy's method (Table 2). In the radiolysis of squeous PdCl, and
l(zl’cICI4 solution, P42+ 44 completely reduced to metal, the reducGtion

procese being noticeably retarded by metallic palladium. The apparent
activation energies of a platinum catalyst and platinum black, calculated

Card 2/g.)
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from the rate constants, of geroth order, amountto 4.0 and 8.8 kcal/mole,
respectively, and their surfaces, determined from ¢yclohexane adsorption,
amount to 23 and 18 n2/3 at 0°C. The catalysts produced by the radiation
method are less active than the platinum blaock obtained by Zelinskiy's
method. The catalytic action of radiolytic precipitates of PdCl, solution
of different concentrations differs in intensity. The activatioh energy
of the catalysts in question satisfies the Arrhenius equation

K-Koed‘/m‘. The activity of the resulting metal was reduced by adding
HCl to the irradiated PdCl, solution. Both irradiated and nonirradiated
palladium black samples produced by reduction according to Zelinakiy's
method exhibited the game activity. Previous studies did not

reveal the cauges underlying the change of catalytic activity in radio- X

lytically prepared metal blacks. It is, however, hoped that very active
catalysts can be produced radiolytically., There are 4 figures, 2 tables,
and 12 references: T Soviet and 5 non-Soviet. The four most recent refen
encea to English-language publications read ag follows: Taylor E. H.,
Wethington J. A. J. Am. Chen. Soc., 76, 971, 1954; Gibson E. J., Clarke
R- W., Dorling T. aA., Pope D. II Intern. Conf. Peaceful Uses of atomig
Energy, alconf), 15 p/63, 1958 Taylor E. H. J. Chen. Education, 36, 396,
Card 3/9,
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1959' Hlldnl‘, B. C-, JQ Am, Chem. SOO., 4229' 1954»

ASSOCIATION: Iastitut fizicheskoy khimii AN SSSR (Institute of Physical Vx
Chemistry AS USSR), Moskovskiy gosuniversitet im. M. V.
Lomonosova (Moscow State University imeni M. V. Lomonosov)

Table 2. Comparison between activities of Pt black and Pd black,

prepared by chemical reduction using Zelinskiy's method, and by radiolysis
of salts.

Legend: (1) production process; (2) test temperature, Oc; (3) weighed
portion of catalyst; (4) rate constant; (5) specific activity of catalyst;

(6) ratio of specific activities; (7) platinum; (8) palladium; (9) chemically
prepared; (10) radiolytically prepared;

Fig. Structural formulas of the compounds investigated.

Card 4457
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Energies of the bonds between reacting organic compounds and the
oatalytic aotive centers of titaniwm'dioxide. Igzv, AN 8SSR, 0td,
khim, nauk 1n0.21214-217 F 161, (NIRA 14:2)

1, Institut organicheakoy khimii im,N.D,Zelinskogo AN SSSR,
(Titanium oxide) (Chemical bonds)
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AUTHORS: Balandin, A. A., Sokolovs, N. P., and Simanov, Yu. P.
TITLE: Niobium and tantalum pentioxides as dehydration catalysts

PERIODICAL: Izvestiya Akademii nauk 3SSR, Otdeleniye khimicheskikh
nauk, no. 3, 1961, 415-424

TEXT: The authors studied the dehydration kinetics of isopropyl alocohol
on niodbium and tantalum pentoxides. 7The experiments with szo samples
were oarried out in a catalytic contiruous-flow device (Ref. 33

A. A. Balandin and A. A. Tolstopyatove, Zh. fis. khimii 30, 1367, 1956)
in a temperature range of 360°-400°C and at a flow rate of the alcohol
of 0.15 ml/min. The volume of the caalyst was 2 ml, and the volume rate

of the aloohol 4.5 nr-'. The activity of Nb,0¢ was found to depend on f
2" )\
\

temperature and oalcination time of the oxide during its formation from
metal, Experiments disclosed that the most active Nb,O. samples are
obtained by caloination of metallic niobium at 5300 wftgin 1-2 hr.
Although the formation rate of the oxide depends on the form (powder,

Carda 1/4
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filings, larger parta) of the metal used, and the individual experiments
with Nb205 provide no comparable results, the catalyst is active in aay

cass. Aotivity is maintained for some time, 8.8.y for ten hours without
regeneration. X-ray phase analyses carried out with a "®GeHWUKC' (Penike)
tube of the BCB (BSV) type with an iron anode at a voltage of 25 kv and a
charge of 8 ma disclosed that the catalytically most active form of Nb205

is a low-temperature -modification. The high-temperature modification
of Nby05 18 less active. The Nb205 modification remains unchanged during

catalytio dehydration of aloohol. To study the dehydration kinetics of
isopropyl alocohol on Tazos, the same continuous-flow system was used. The

experiments were oonduoted in the temperature range of 336°-382°C at a
flow rate of the alcohol of 0.2 ml/min. The volume of the catalyst was

2 ml, and the volume rate of the alcohol 6.0 hr°1. A comparison of the
catalytioc activity of Nbg0g and Ta05, prepared at equal temperatures,
suggests that Ta,0Oc is more active than Nb205 under otherwise equal
experimental oondizions, particularly in the same temperature range. A
lower aotivation energy corresponds to the higher activity of Tazos. as

Card 2/4
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compared vith>Nb205. Nba0g, on the other hand, remains active for a
longer time and is better regenerable. The catalysts obtained from pure
Nb %y and TapC, may be regenerated by air. The conditions of such a

regeneration were studied. At present, the investigations of the effects
of temperature and calcination time of T3205 on ita catalytio activity,
and of the effeot of these faotors on the activity of Nb205 and Tazos with
respect to other reactions, especially condensation, are continued.
A. Ye. Agronomov is thanked for determining the catalyst surface by the
BET method, and V. M. Akimov for X-ray analysis of TaZOE' The ladoratory

asgsistant Z. M. Skul'skaya took part in the experimental work.

R. K. Zvinchuk and A. V. Topchiyev are mentioned. There are 3 figures,

9 tables, and 10 references: B8 Soviot-bloc and 2 non-Soviet-bloo.

/

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Akadenii
nauk SSSR (Inatitut/;pf Organic Chemistry imeni N.D. Zelirskiy,
Acadenmy of Scieno/} 8SR). Moskovskiy gosudarstvennyy
universitet im. V. Lomonosova (Moscow State University
imeni M. V. Lomonoaov)

Card 3/4
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" BOGDANOVA, O.K.;“BALANDIN, A.A.j SHCHEGIOVA, A.P.

Regularities in ths catalytic dshydrogenation of primary and ;
secondary alocohols, Isv.AN SSSR Otd.khim.nauk nngxl.Z5-429 Mr

'el, (MIRA 1414)

1. Institut organicheskqy khimii imeni N, D.Zelinskogo AN SSSR,
(Dehydrogenation) (Aloohola)
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AUTHORS 3 Balandin, A. A., Spitsyn, Vikt, I., Dobrosel'skaya, N. P.,
Mikhaylenko, I. Ye., Vereshchinskiy, I. V., and
Glazunov, P. Ya.
TITLE: Effeot of radioactive radiation of a solid body on its

catalytic propertiea

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
no. 4, 1961, 565-5T1

TEXT: There are no data available on the effect of the proper radio-
active radiation of solide on their catalytioc properties. The authors of
the present paper investigated the change of catalytic activity as a
result of decay of the radioactive isotope, furthermore whether also the
P-radiation of a foreign element affects the reaction to be studied, and
the effect of irradiating the catalyst by a fast electron beam. The effect
of the radioactive catalysts 05012. llgSO4, and N32804, containing the

B-emitters 555 and 0545. on the dehydration of cyclohexanol was studied.
The increased catalytic activity of radicactive catalysts, contrary to
Card 1/3
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non-labeled catalysts, which had been previously observed by the authors,
was confirmed in many cases. The catalytic aoctivity decreases with
deoreasing radioactivity of the catalyst owing to decay of the isotopes

535 and 0345. Bombardment of the surface of the non-labeled catalyst with
800-kev eleotrons has no pronounced effect, contrary to the effect of

p—partiolea of labeled 855 and Ca45 which are constituents of the catalyst.

Thus not only the labeled 8°°, but also the labeled Ca'? fnoreases the
catalytio activity of magnesium sulfate in the dehydration of cyclohexanol.
The radivactive isotope need not be a component of the acting catalyst.

It nust be concluded that the increased aoctivity of the radicactive
catalysts studied is due to a continuous bombardment of the active centers
of the catalyst with P-partiolea. The latter transfer their energy to the
adsorbed cyclohexanol molecules and reduce the activation energy of the
chemical reaction. It may be concluded from the decrease of the catalytic
activity due to the decay of the isotope in the catalyst that the new
elements resulting in the radioactive conversion do not increase the
activity. Apparently, the activation of the catalyst surface takes place

Card 2/3
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at the expense of the proper radioactive radiation. There are 8 Tigures,
2 tables, and 4 Soviet-bloc references.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences USSR).
Mecskovakiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)
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Catalytic dehydrogenation of n-pentenes., Izv. . '
nauk 1no.4:578-582 Ap t6l. TN SSSR ow(wum)

1. Institut organicheskoy khimii im, N.D,Zelinskogo AN SSSR,
(Pentens (Dehydrogenation)
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~ TOLSTOPYATOVA, A.A.; BALANDIN, A_.A. 3 MAT
Kinetics of the dehydrogenation and dehydration of alcohols, and of
the dehydrogenation of hydrocarbons over W3y and MoS, catalysts. Iav,
AN SSSR Otd.khim.nauk 1n0.4:583-590 Ap té6l. (MIRA 14:4)

YUSHENKO, V.Kh.; PETROV, Yu.ls&

1, Institut organicheskoy khimii im, N,D,Zelinskego AN SSSR,

(Dehydrogenation) (Dehydration (Chemistry))
(Molybdenum sulfide) (Tungsten sulfide)
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B101/B216
AUTHORS: Balandin, A. A., Klabunovskly, Ye. I.
TITLE: Steric position of atoms, and catalysis (on the occasion
of the 100th virthday of N. D. Zelinskiy)
PERIODICAL: Kinetika 1§ katﬂli‘. Ve 2’ no. 1| 1961’ }‘8
TEXT: On the cccasion of the 100*N anniversary of N. D. Zelinskiy's
birthday, the authors give a survey of problems of catalysis and

stereochemistry, which had been studied by Zelinskiy and further
investigated by his successors. Zelinakiy made detailed investigations
of the stereoisomerism of derivatives of di- and tribaeic organic acids,
and studied the optical activation of orystallization of dimethyl
dihydroxy glutaric acid. Basing on stereochemical considerations,
Zelinskiy arrived at the following oconcept of heterogencous ca’ -iysis:
"The deformation of molecules occurs under the influence of th.. orce
field present on the active surface of the catalyst, this force '{eld
influencing the configuration of particles and rendering them real; to
interact ...". From this concept, A. A. Balandin developed his multijplet
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theory of catalysis (Ref. 5: Khim. nauka i promyshlennost', 4, 655, 1959),
which assumes the highest possible agreement between the structure of the
reacting molecules and the surface structure of the catalyst. A multiplet
complex 1s formed between the reacting atom group and the catalyst without
deformation of valency angles. It i1s mentioned that N. D. Zelinskiy
discovered the metallic dehydrogenation catalysts with face-centercd
ecrystal lattices in 1911, The principles of stereochemical influenecing

of catalytic processes are illustrated, using the hydrogenation of ois-
and trane-olefins and the conversion of maleic acid to fumaric acid on
palladium as examples. The multiplet theory enables olassification of

all known catalytic reactions. About 2000 types of catalytic reactions
were laid down, many of which have not been realized so far. The equations
of the multiplet theory permitted advance calculation as to which out

of the 15 possible modes of decomposition of oyolohexanol would be most
likely on activated oarbon, the predioction being confirmed experimentnlly
(Ref. 15: A. A. Balandin et al. Izv. AN SSSi, Otd. khim. nauk., 1960,
614). The steric specificity of enzyme catalysis is nlso explained by

the multiplet theory. It is mentioned that Zelinskiy verified the organic
origin of petroleum postulated by reason of the optically active
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substances oontained in it, by experimentally preparing similar products
by dry distillation of organic subatances of vegetable and animal origin.
The authors stress the versatility of Zelinskiy's scientifio activity,
the results of which may be utilized for further development up to the
present day. There are 1 figure and 18 references: 17 Soviet-bloc and

1 non-Soviet«bloo. The reference to the English-language publication
reads as follows: R. L,Burwell, jr., Chem. Rev. 51, 895, 1957,

SUBMITTED: December 8, 1960
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tive catalytic processes
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n is proposed to determine the
ducts in paraklel-conaecutive

ich is ropresented byt
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where A is the snitial product, B and C the products formed

during the process. Three typical cases arise; for a reaction
rate WwWa =~ 0, C is formed consecutively from A with B as inter-
mediate; for W3 o~ 0, B and C are formed from A in parallel but

of parallel-consecu
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independent of each other; and when all the rates are
commensurable, C ig 4 product of 4 consecutive-parallel raaction,
The formulae for the rates Wi are;

d Co c
-i.-_.—" w;,_i?., I

1 4x (a - g) ' dr E‘--B);

The use of radiocarbon (Clh)

v ..

W

] . (1)
. - . dC
w} - Cz(dy/dx) (y a)(dC;/dt) oWy - 3 _ W3i

where gq, Be ¥y are the specific activities ang Ci1, €y, € the %
concentrations of A, B, ¢, respectively: 1 44 the contac time,

scussed cases in

ial product A a small
quantity of B or ¢ marked with ¢l4% and determining the changes

in concentration and specific rudioactivity in relation to
contact time, oQne of these Processes
sition of ethyl alcohol investigated by the authors together with
Ye.I. Popov and Yu.I. Derbentssv (Ref.3; 1azv, AN SSSR, 0Otd,khim,
n., 1958, 233), The decomposition was carrred out in the
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temperature range 275 - 400 ©¢ with aluminium oxide as catalyst,
It occurs in two directions; into ethylene and into ethyl ether.
At the lower temperatures, decomposition into ethylene was much
Slower than the dehydration reaction (reversible) into ethyl
ether, As the temperature rose, the decomposition rate of ethyl
alcohol into ethylene rose until at hoo °c 1t became comparable
with that of the ether reaction, Thus, the concentrations of
both alcohol and ether show maxima. As the temperature rises the

ether maximum is produced not only by the direct alcohol-ethylene
reaction,

At 400 oc

The use of radiocarbon (Clk)

e oa

similar process (Ref,5; Yu.I. Derbentsev,
A.A. Balandin, G.v, Isagulyants, Kinetika i kataliz, v,2, 741,
1961). A pure consecutive process occurs in the dehydrogenation
of butane-butene mixtures on chromium catalysts, Both the butane

» the conversion
rate from butane being about 3 times faster than Crom butene,
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